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Testimony of Jay C. Andersen 
QUESTION: 
Please state your name and residence address. 
ANSWER: 
Jay C. Andersen; 2480 North 1300 East, Logan, Utah. 
QUESTION: 
What is your occupation? 
ANSWER: 
I am a professor of agricultural economics and head 
of the Department of Economics of Utah State University. My 
teaching assignments have been senior and graduate cou rses in 
resource economics. 
QUESTION: 
What is your educational background in your 
professional field? 
ANSWER: 
I received a Bachelor of Science Degree, with a major 
in Agricultural Economics and a minor in Economics, from Utah 
State University in 1953; a Master of Science Degree, with a 
major in Economics, from Utah State University, in 1958; and a 
Doctor of Philosophy Degree with a major in Agricultural 
Economics from Iowa State University in 1962. 
QUESTION: ~ 54- P 
I hand you what has been marked as Rzhibit JG~l and 
ask if the Exhibit sets forth your further experience in the 
field of agricultural economics, consulting assignments, 
membership in professional societies and publications? 
ANSWER: 
Yes, the Exhibit so indicates. 
QUESTION: 
Are there any additional areas of experience and 
background that you have not referred to previously, or upon 
which you have additional comment? 
ANSWER: 
Yes. 
I grew up on a farm and am most familiar with crops, 
livestock, and irrigation from a first-hand perspective. I also 
own and operate a 200-acre farm in Cache County, part of which is 
irrigated. I farm in partnership with a brother-in-law who has 
about 200 acres of land which he irrigates by pumpin~ and 
sprinkling. 
For many years my research has been on water, land, 
and crops. Just September 21, 1978, I returned from a fourth 
trip to West Africa to work on a cost allocation study on water 
development for three countries there. I have also worked in 
Asia on similar problems. Most of my work in Utah for the last 
14 years has been on water related problems in agriculture. 
For many years, I have taught courses in resource 
economics at Utah State University. One of the topics most 
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thoroughly treated is pricing of resources. We thoroughly study 
and discuss pricing of water and other resources to users and the 
impact of the pricing system on producers and users. 
In summary, I seem to get into this topic from about 
Are you familiar with the pending proposal of Utah 
Power and Light Company regarding the spread of its allowed 
revenues over its existing rate schedules? 
ANSWER: 
Yes, I am. 
QUESTION: 
What subject matters of this proceeding will your 
testimony cover? 
ANS~'lER: 
First, I shall discuss the nature of the cost of elec-
trici ty as it relates to electrici ty use by agricul t:ure; second, 
the impact of the proposed increases in power costs on the local 
Utah farmers and the community; and third, certain aspects of the 
Company's load management program, which has been proposed to 
mitigate the magnitude of the increase~ 
QUESTION: 
1"lould you now discuss the nature of agricultural po\ver 
uses as they relate to electrical power production costs, 
of Utah Power and Light Company? 
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ANSWER: 
The proposed rate increase for agriculture is presum-
ably based upon a claimed contribution of agriculture to the 
higher load requirements at peak use times. The proposal is 
based on the premise that a summertime peak load exists and ,that 
since agriculture uses power in the summer, farmers are substan-
tial contributors to the need for expensive, new capacity to 
produce. 
There is significant question as to the magnitude of 
the summer peak load. By reason of the power interties and the 
near even load, it is my opinion that the winter-summer load 
differential is not of significant issue. 
QUESTION: 
So how does agriculture affect the shape of the power 
production cost curve? 
ANSWER: 
As we noted, the presu~~tion is that agriculture con-
tributes substantially to the peak load burden. But, let us 
look at the within-day load burdens. Agriculture seems to 
contribute to a smoothed out daily load pattern. 
QUESTION: r-c;-P -:1t~ 
I hand you what has been marked Exhibit-0~-2, and 
ask if you can identify the same? 
ANSWER: 
Yes. The exhibit consists of 7 pages, each of which 
was prepared by Utah Power and Light Company. The first three 
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pages reflect the daily load peak day plots, for residential , 
commercial and irrigation classes, for July 18, 1977, which was 
the system peak day for 1977. It i s my understanding that the 
industrial class plot for the same day is unavailable. 
The last four pages of the Exhibit reflect the daily 
load peak day plots for the same three classes and the industrial 
class, for August 3, 1977, which was the system peak day for 
August, 1977. 
QUESTION: 
ANSWER: 
What is the significance of these plots? 
5Q ,V 
f~ 
The plots set forth in Exhibit .d.CA=:2 call into 
question whether the power company's cost structure is such that 
the great increases proposed for agriculture are warranted. 
There has been much testimony of summer peak loads or 
winter peak loads, or month of heaviest use. Two facts stand 
ou t: (1) brown ou ts and the real crunches on power come on some 
particular afternoon, and (2) the variation among major user 
classes within a peak day is greater than the variation from 
summer to winter or from month to month. '6q~r 
The most striking feature of Exhibit ~CA-7. is the 
large variation in daily use for the commercial, residential, and 
industrial users. These are sectors using the vast ma j ority of 
power. They all have the same general pattern of peaking in mid-
day to late afternoon at up to twice the nighttime use. One only 
needs to read the newspapers occasionally to become aware that 
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power failures occur in the afternoon when the strain is greatest 
on the system capacity. 
In contrast to the daily use pattern just cited, the 
agricultural users have an almost inverted pattern. Their 
lightest use during the day i s when others are heaviest. In many 
areas, the late afternoon is used to turn the system off and move 
the sprinklers. Also, some users, where they have the s?rinkler 
system capacity, turn off sorinklers in late afternoon to avoid 
the high winds with attendant excessive evaporation and drift of 
the spraying pattern. Nighttime turns out to be the optimal time 
to sprinkle irrigate where a choice is available. 
This pattern of da i ly use is for the entire U P & L 
system. (It is my understanding that U P & L justifies its sea-
sonal differentials on the total, or integrated system.) Notice 
that the vertical axis on each plot is in a percen-t of maximum 
load "for the day. Residential and commercial uses peak in the 
afternoon. Agriculture's peak is from 9:00 p.m. to 11:00 p.m. 
on July 18, 1977, and from 8:00 p.m. to midnight on August 3, 
1977. On both such July and August, 1977 dates, residential, 
commercial, and industrial uses peak in the afternoon, but irri-
gators peak at night. This is further borne out by the 1977 
Utah non-coincidential peak of irrigators, which according to the 
records of U P & L, occurred on July 15, 1977, at 11:00-12:00 p.m. 
QUESTION: 
\.vhat weight, if any, should thi s time of day usage by 
irrigators bear upon the assignment of costs to this class of 
customers? 
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ANSWER: 
Undue responsibility is being assigned to agriculture 
because of the methods used by the Company to compute the cost of 
service and thus propose rates. They are not correct relative 
rates for agriculture and other uses. It is not agriculture which 
is primarily responsible for needed new construction. An analysis 
of the time of peak use indicates that the primary usage of 
energy by irrigators is off-peak, which mitigates against the 
further imposition proposed by U P & L. 
Agriculture is in fact off-peak within a day even 
though assigned peak load responsibility is based on monthly or 
seasonal peaks. The agricultural users are being assigned an 
unfair portion of the costs. Because rates are not differen-
tiated by time of day, some irrigators pay a peak rate for a 
majority of off-daily peak power, while other non-agricultural 
users have a majority of on-peak use. One further note is that 
irrigation represents only about 5 percent of total ~ower use in 
the summer. That means that even though a substantia.l increase in 
power costs could be devastating to farmers, resulting revenues 
from sales of energy would not be of significance t'J the ut-:ility, for 
these sales are not a large current or potential source of revenue. 
QUESTION: 
Will you sunrrnarize your testimony on the cost-of-service 
allocations? 
ANSvlER: 
Since varia tions of the total load are grea.ter wi thin 
a day than they are among seasonal peaks, it seems tt.a t the peak 
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responsibility assignments from long-term ti~e fra~es are quite 
inappropriate. The Commission should recognize this off-peak 
usag~ by agriculture as justifying a lower assignment of cost 
burden to agriculture, than requested by U P & L. 
QUESTION: 
Can you tell us whether or not there would be an 
adverse economic impact on agriculture if an increase beyond a 
uniform increase is imposed? 
ANSWER: 
On this second point, I would point to the farm 
budget data prepared by Dr. Lynn Davis, which has been received 
in evidence. I am personally familiar with this data, and can 
testify to its accuracy from my own study. Note that the returns 
to farmers~ management and capital are very slight. Especially in 
1978, with "alfalfa hay and barley prices both very low, the 
pumpers in Utah have been in a real crisis. Prospects for 1979 
do not appear rough brighter. A longer term look at prices 
reveals too that a substantial increase in power rates would 
reduce the normal year to no return to management and capital. 
This is the serious situation to face, and could force a great 
majority of these farm people out of business. It is noted that 
the 1977 amendment to Utah Code 54-3-1 provides for utility 
charges to be "just and reasonable" and that the Commission 
may consider the "economic impact of charges on each category of 
customer" on making the determination of reasonableness. 
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QUESTION: 
Have you engaged in a ny studies as to wh a t farmers 
can pay for water, including power costs? 
ANSWER: 
Yes. We did a study in 1973 on this top i c in which 
we calculated the value of water to agriculture at all levels of 
availability for 10 regions in Utah. Recent updates and current 
studies confirm the continuing validity of the data and results. 
The report derived from the study is entitled, "The Demand for 
Agricultural Water in Utah", was published by Utah State 
University in September, 1973, and it was prepared under my 
direction. 
QUESTION: 
Do you have that report with you in the hearing room? 
ANSWER: 
Yes, I do. 
QUESTION: / b/ P ~ ~ 
I hand you what has been marked as Exhibit seA 3, and 
will ask you if you can identify it? 
ANSWER: 
Yes, it is Figure 4, page 9, from that report, and it 
shows the derived demands for water for each of 10 regions in the 
state. 
QUESTION: 
Will you explain the Exhibit? 
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ANSWER: 
Yes. It was found that th e maximum amount of the 
value of production imputed to wa te r as an input to t . e 
production process was less than $15 per acre foot at :he levels 
of water being used. It was only as high as $15 for very scarce 
water. Actually, the value of water in the production process 
amounted to a sum less than $5 per acre foot over mos t of the 
state. The cost-price squeeze on agriculture has sha r ply limited 
returns to agriculture. In the ground water areas in Utah, the 
pumpers are allowed four acre feet per acre. 
In some parts of the state, like in much of Cache 
Valley, we pay a minimal charge for water. For exampl e, my water 
is available at about $2 per acre foot. This is because I can 
irrigate from a system that is powered by gravity from the river 
to the plants in the field. Others, like my brother- i n-law, must 
pump from the river or canal for sprinkling. Such pumpers paid 
in 1977 usually in the range of $7 to $10 per acre foot for 
energy costs alone, plus costs of pumping equipment, p i pes and 
water assessments. There are some advantages in sprinkling to 
receive better distribution of water and better yields . But, 
usually it is a matter of being able to irrigate at a'l. In the 
western part of the state, our research shows that pumpers paid 
on average $10 per acre foot for energy costs in 1977 .. Costs of 
irrigation other than energy are nearly that much more . Of 
course, the pumpers paid more in 1978. 
It seems clear to me that many farmers are paying an 
amount for water which is above their derived demand curve for 
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water. What this means is that to pay costs of water r the 
returns to an owner's labor, management, and capital are being 
shorted. This has been recognized wherein wages are low and 
returns to agricultural investments are on the average about 2 or 
3 percent per year. When farmers can no longer cover out-of-
pocket costs (no returns to labor, management, and capital), then 
they cease to farm. Indeed some who are less efficient have 
ceased to farm. The problem is that so many are so close to 
failure in the business. 
Power costs are a major item in the farm cost 
structure. There is a serious question about the farmer's being 
able to pay the present electrical power rates and especially the 
proposed increased rates. 
QUESTION: 
What is the impact on the community if agriculture is 
in trouble? 
ANSWER: 
The community and state as a whole have a stake in 
agriculture. Economists recognize an employment and/or income 
multiplier of about 2.0 for agricultural production in Utah. 
That is, if employment or income falls by 1.0 in agriculture, 
there is a concomitant fall of 1.0 elsewhere in the reg i on. This 
may not be extremely serious for Salt Lake City, but would be 
tragic in Milford, Tremonton, Richfield, etc. 
The people of the state have a great econonic stake 
in maintaining a healthy agriculture. They have also 
demonstrated an aesthetic and environmental concern by enacting 
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zoning laws and greenbelt provisions in the property tax 
structure to protect agriculture. A favorable Commission ru~ing 
on the agricultural power rates would be consistent. 
QUESTION: 
Would you now comment on the proposed load management 
of Utah Power & Light? Initially, are farmers using too much 
water? 
ANSWER: 
There is strong evidence that where farmers do not 
have to pay for each unit of water, they do use excessive water. 
That is especially true if they are in danger of losing part of 
tpe water right if it is not used. That is, if they are assessed 
a flat fee for a year's supply of water for an acre, they will 
let the water ~un to excess rather than exert the extra effort to 
change the water frequently and do other costly and time-
consuming things that can spread the water evenly and in precise 
amounts. However, where farmers must pay for the increments of 
water (such as paying for pumping each gallon of it) there is no 
evidence of which I am aware that indicates farmers use excessive 
water. It seems that there is no valid reason to suggest that a 
load management program would be beneficial to eliminate 
excessive water use or that there is such excessive use of water 
as would lend support to the proposed load management program. 
QUESTION: 
Can you tell us whether or not load management would 
increase a farmer's costs of operation? 
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ANSWER: 
Yes. Sprinklers are usually pes i gne d of a size to 
operate continuously during periods o f heavi est use. Many 
farmers would be forced to resor t to bigger pumps and 
distribution lines at great investment costs, higher use of power 
during remaining days, and possibly even higher power rates based 
on the demand factor, due to load management. (This, of course, 
would also defeat the purpose of the load management proposal.) 
In many cases, there would be inefficient shut down mid-way 
through a water turn, which would necessitate reapplication over 
the same area on surface irrigation. Situations exist where 
extensive travel would be required for tending the water and 
staking down wheel-move sprinkler lines and restarti ng the water. 
QUESTION: 
What are the impacts, if any, of load cortrol on 
salinity management? 
ANSWER: 
Two aspects of this are important. First, government 
agencies are actively promoting sprinkler irrigation a s a method 
of controlling the leaching of salts through the soil profile and 
into the drainage ways and streams and rivers. Higher power 
rates and a load management system, which would lead to higher 
installation costs to get enough system capacity, would 
discourage the use of sprinkling and contribute to the salt 
problem, especially in the Colorado River Basin where the 
salinity problem is critical. The other part of the salinity 
management problem is that many areas of the state require a 
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steady/frequent application of wate r to keep t he salt from 
surfacing. The evaporation from the surface leaves t h e deposits 
of salt on the surface which can be seen in the wh ite-colored 
unproductive areas. Enough water at frequent inte rvals is t he 
solution to the problem after drainage tiling and conveyances are 
in place. Load management places a strain upon, or makes th i s 
impossible, especially in a case where the drainage o f water must 
be pumped away from the fields. We are all aware of what happens 
when a drain line backs up. The applicable rate schedule (number 
10) pertains to both irrigation and soil drainage pumping 
service. 
QUESTION: 
Is it possible that the proposed load management 
program would increase afternoon critical time loads? 
ANSWER: 
Yes. 
As we noted earlier many shut down sprink l ing when 
they have the system capacity to avoid afternoon winds and for 
changing the sprinkler. Load management would strain system 
capacity and force more afternoon operation on days when not shut 
down to offset morning shut off hours (which is when total load 
is not peaked). Furthermore, many pumpers would be forced to go 
to larger pumps to meet the crop demands and thus use more power 
when turned on. 
QUESTION: 
Can load management be accommodated when pumping from 
canals and streams? 
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'/ 
ANSWER: 
In many cases there would be serious diff i culties. 
Canals often ~flow from great distances and cannot be opened up 
and shut down on the basis of a few hours change in quantity 
needed. Many canals serve mostly pumped uses now. In many 
cases, the canal cannot be allowed to overflow or to spill back 
through a dra~nage way and the water wasted. In some areas where 
pumping is directly from streams, the water is lost if not used 
as it flows. Water is too short in much of Utah for these 
luxuries of wasting water by non-use. I would contend that load 
management even if it could save on electricity would be wasteful 
of water rather than providing for conserving it. 
QUESTION: 
Are there any other problems that might be 
anticipated under the proposed load management? 
ANSWER: 
The experience of some is there is wear and tealt on 
pump bowls due to intrusion of sand and silt as stopping and 
starting well pumps takes place. This also causes wear and plug-
up in sprinkler heads. 
There is also a concern about water rights. 
Utah water law is based upon the "beneficial use u 
concepti that is, use it or lose it. No definite answer can be 
given on whether the right would be lost due to load management 
shut downi it is a valid, serious question, however. 
The foregoing problems relating to the proposed load 
management are not intended to be exhaustive, as I am aware other 
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witnesses are testifying on this sUbject. And, of course, I am 
aware of many irrigators who could avail themselves of the load 
control proposal in its current form. As noted, many irrigators 
are off-daily peak time, but others have irrigation systems 
designed for use to full capacity and use the system 
continuously. It is as to those who have specific and serious 
problems with the program that I have testified. 
QUESTION: 
Are you familiar with the closure of the Utah-Idaho 
Sugar Company sugar beet processing plant at Garland, Utah? 
ANSWER: 
Ye s, I am. 
QUESTION: 
What, if any, economic impact to Utah agriculture has 
resulted or will result from the closure of such plant? 
ANSWER: 
In the main, there is no longer a market for Utah 
farmers raising sugar beet crops, which has been a basic crop in 
Northern Utah. While there remains a small acreage of sugar 
beets which can be produced for Amalgamated Sugar Company, the 
principal sugar beet market for Utah farmers is lost. 
" QUESTION: 
, 
. 
Are there any alternative crops available for the lost 
sugar beet acreage? 
ANSWER: 
There are some cropping alternatives available for the 
lost sugar beet acreage in the Garland, Utah, area. There have 
been numerous suggestions for new, somewhat exotic crops. Little 
evidence is available that farmers will try these new crops, and 
there is even less indication that these crops might payoff for 
them. For this year, the timing of the announcement of closure 
of the sugar beet plants precluded fall substitute plantings such 
as white winter wheat. This crop for another year might provide 
a somewhat better alternative for some farmers than the spring 
planted small grains. Also, since alfalfa hay takes most of a 
year to become established, any increase in this crop will not be 
realized immediately. Generally, the Garland area th ~ s year will 
be planted to spring barley and a small amount of wheat and corn 
for silage or grain. The most appropriate estimate is that about 
50 percent of the 10,000 acres (heretofore planted in sugar beets 
in that area) is now planted in barley. About 30 percent is in 
corn, and the remaining 20 percent in spring wheat, new 
establishments of alfalfa, and other minor amounts of other 
crops. Some interest has been shown in corn for graine The 
amount is not clear, but a dryer has been placed in at least one 
elevator feed mill. 
QUESTION: 
Have you made any analysis to determine whether 
changing from sugar beets to altern~tive crops will result in 
lower income to the farmers making the crop substitution? 
ANSWER: 
Yes, I have made such analysis. 
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QUESTION: ~~~f 
I hand you what ha s been ma rked a s Exh i bit ~CA-¢, and 
ask if you can identify it. 
ANSWER: 
Yes. This is a three-page exhibit reflecting my 
analysis of the effect on income that occurs by subst i tuting 
certain crops for sugar beets. The Exhibit indicates that a 
clear loss in income is involved for the farmers in changing from 
sugar beets to the other likely crops. As can be seen from these 
budgets, the returns to land and management are reduced from in 
the neighborhood of $140 per acre on sugar beets to about $50 or 
a little less on either spring barley or corn for silage. This 
would be a net return loss to farmers of $900,000 to $1 mill i on, 
for the 10,000 acres in the Northern Utah area . 
QUESTION: 
Will there be further economic impact on the business 
community because of the sugar beet market loss? 
ANSWER: 
Increasing or maintaining agricultural production is 
important to keep local economics healthy. If the va l ue of 
production is decreased, the business community is sub jected to a 
multiplied impact. As noted, in this particular case, Northern 
Utah farmers will change from 10,000 acres of beets to other 
crops such as barley. While total receipts from a crop of peets 
are about $486 per acre, returns from a crop of barley are about 
$173, a di f ference of $313 per acre. The total difference ($313 
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x 10,000) is $3,130,000. The multipl i er is estimated to be about 
2.5 so that the total change in community business activity could 
be expected to be nearly $8 million for the area. 
QUESTION: 
Can you tell us whether or not there are any other 
adverse economic consequences to farmers who have been required 
to abandon sugar beet farming? 
ANSWER: 
Yes, many farmers have purchased expensive s ugar beet 
equipment, and are forced to either sell the equipment at 
depressed prices, or retain the equipment, without any use for 
it. As an example, I am aware of a farmer who, last fall, 
purchased a harvester for $28,000.00, and harvested approximately 
100 acres of beets with it. He has abandoned any sugar beet 
planting because of the closure of the processing plant at 
Garland. Immediate prospects for recovering his investment are 
very poor. 
A further economic concern facing irrigators in the 
Bear River Valley (Box Elder County) is the future of the local 
canal company. Utah-Idaho Sugar Company owns the water delivery 
system for much of the irrigated land in the Tremonton-Garland 
area. Currently, the arrangement between Utah-Idaho Sugar 
Company and the irrigators results in very low operation and 
maintenance costs for providing water to the farms. 'Nhile Utah-
Idaho Sugar Company has been unsuccessful to date in increasing 
the costs, it is anticipated that there will either be increased 
costs for such water, or Utah-Idaho Sugar Company will divest 
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'. 
itself of the water system, which itself will result in increased 
costs. 
QUESTION: 
Have you made any study of the percentage increases 
which will result from the implementation of the proposed Tariff 
P.S.c.U. 21 (modified), Schedule 10, over the rates in force 
under the current Tariff P.S.C.U. 20, Schedule 10? 
ANSWER: 
Yes, I have. 
QUESTION: 
I hand you what has been marked as Exhibit ~~, and 
ask if you can identify it. 
ANSWER: !J ) I + () 
7 d yr;vC~~~n ( ~I ~
Yes. This Exhibit r\ reptesenlsLtfie results of my study 
and computer analysis, comparing the effects of the present and 
proposed rates of U. P. & L. under Schedule 10 for various sized 
~ c ~tJ.--r'-(/,~o/\ 
po-umping un i ts. £i (TQe yol tag~hgJ .. S~()P}JA;._ )3/rA'ed/~.t i~ appl,iE}~ d\ h-u-t-- n6 
A<}d&O ~~Pt-..-~ ~ ~~ ~~~:dJ
load rna nag e me n t - -c red i t - -i g -~~ G 1 ud e d... ) The Ex h i bit shows t hat for 
the particular pumping operations set forth, the rate increase~in~\--
~('-, )h t~~--1 
"9-+1 -to f t ':"A€ situations exceed:;i the 14.1906% indicated by U. P. & 
i I ( / 
L. e and--in -mos t s i tua tions --shown on the Exh ib it, the increase is 
The Exhibit shows operating times of 720, 360 and 180 
hours during the month, which would cover full, one-half and one-
quarter operating time. A 24-hour period, one day, is also 
shown. During April and May of the irrigation season, many 
farmers have limited irrigation need, such as for one or two 
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days, principally to germinate the crops during a spring when 
there is inadequate rainfall. 
As mentioned for purposes o f the Exhibit, a voltage 
discount credit has been assumed. But in order to claim such a 
discount the irrigators must provide and maintain all 
transformers and other necessary equipment. 
The percentage of the proposed increase by J. P. & L. 
would even be greater, when a comparison is made based upon 
irrigation seasons, as defined under the current and proposed 
irrigation pumping schedules, rather than on a monthly basis, as 
U. P. & L. has expanded the irrigation season from May 25-
September 15 (under Tariff P.S.C.U. 20) on the one ha nd, to 
April I-September 30 (under proposed Tariff P.S.C.U. 21, as 
modified) on the other hand. 
QUESTION: 
Can you succinctly summarize your testimony? 
ANSWER: (f 
<"f lu The conven t ional cos t-of -serv ice calcula t ions gloss 
fA 
over some vital sitations that pertain to agriculture. 
,\ 
In my 
opinion, the present rate relationship, which irrigation energy 
users bear to other classes, is justified and should ' e 
maintained, in order to maintain a healthy, stable agr~cultural 
industry. The pursuance of any load management progr3m, as it 
would affect agriculture, requires more extensiv e s t udy to 
elimjnate existing problems. 
The recent economic problems of the irr'igators have 
been further aggravated for some pumpers by the loss of a sugar 
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beet market since 1978, and attendant expenses arisin~J out of 
crop substitution and machinery obsolescense. 
The U. P. & L. rate schedules proposed for i rrigation 
pumping apparently will result in revenue increases in excess of 
the 14.2% increase proposed by the Company, and should be further 
examined. 
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Figure 4 . Demand for water for presently irrigated land. 
tzj 
~ 
tq 
H 
to 
H 
1-3 
Y 
() 
~ 
I 
w 
SUGAR BEETS 
1978 
(Per Acre) 
CATEGORY UNI TS PRICE q~~~!~IY ___ Y~b~~_ PRooOcfloN:------------------------------------------- ------
SUGAR BEETS TON S $26.00 18.-- $468.00 
BY PRODUCTS 18.--
TOTAL RECEIPTS 486.--
---------------------------------------------------------------------------
OPERATING INPUTS: 
BEET SEED LB. 4.00 4.50 18.00 
NITROGEN LB . 0.22 150.00 33.00 
PHOSPHATE LB. 0.18 120.00 21.60 
APPLY FERTILIZER ACRE 3.00 1.00 3.00 
RO~JNEET QT. 8.50 1.00 8.50 
HAND THIN BEETS ACRE 25.00 1.00 25.00 
HAND HOEING ACRE 16.50 1.00 16.50 
WATER ASSESSMENT ACRE 6.00 1.00 -6.00 
DITCH MAINT ACRE 3.50 1.00 3.50 
TRACTOR FUEL COST ACRE 13.13 
TRAC REPAIR COST ACRE 6.20 
TRACTOR LUBE COST ACRE 1.50 
EQUIP FUEL COST ACRE 10.94 
EQUIP LUBE COST ACRE 1.20 
EQUIP REPAIR COST ACRE 14.50 
IQ!~~_Q~~~~Il~9_~Q~I __________________________________ ------. ___________ l§~~?Z 
RETURNS TOLAND, LABOR, CAPITAL, MACHINERY, 303.43 
_ - ___ Q~~ ~~~~g! _.~ 1 ~~! _ ~~g_~~~~~~~~I _________________________ .. _______ . ________ _ 
CAPITAL COST: 
ANNUAL OPERATING CAPITAL 0. 12 69.00 8.28 
TRACTOR INVESTMENT 0.12 95.00 11.40 
EQUIPMENT INVESTMENT 0.12 275.00 33.00 
IRRIGATION SYSTEM INVESTMENT 0.12 2.00 0.24 
IQI~~_I~I~~~~!_~~~~~~ _______________________________________ . ____________ ~~~~? 
RETURNS TO LAND, LABOR, MACHINERY, 250.51 
----_Qy~~~~~Q!-~!~~-~~Q_~~~~§~~~~!-------------------------_._ ---------------­
OWNERSHIP COST: (DEPRECIATION, 
TAXES, INSURANCE) 
TRACTOR DOL. 7.38 
EQUIPMENT - DOL. 38.90 
IRRIGATION SYSTEM DOL. 0.21 
TOTAL OWNERSHIP COST 46.49 
------------------------------------------------------------------------------
RETURNS TO LAND, LABOR, OVERHEAD, 204.02 
RI-SK AND MANAGEMENT 
-------------- ~ ---------------------------------------------~------ - -------
LABOR COST: 
MACHINERY LABOR HR. 4.00 11.5 46.00 
IRRIGATION -LABOR HR. 4.00 4.5 18.00 
TOTAL LABOR COST 64.00 
------------------------------------------------------ -------~ --------------
RETURNS TO LAND, OVERHEAD, $140.02 -
RISK AND MANAGEMENT 
--------------------------------------------------------------- -------------
SPRING BARLEY 
EXfubi t JcA-4 
Page '1\0..0 
CATEGORY UNITS PRICE QUANTITY VALUE 
------------------------------------------------------------ ----------------
PRODUCTION: 
BARLEY BU. $2.10 80 $168.00 
BY PRODUCTS 5~00 
IQI~~_~~~~!~I~ ________________________________________ ------------- ____ Jl)~QQ 
OPERATING INPUTS: 
BARLEY SEED CWT. 8.50 1.00 8.50 
NITROGEN LB. 0.22 1.00 22.00 
APPLY FERTILIZER ACRE 2.50 
2-4-0 QT. 1.50 0.5 0.75 
SPRAYER ACRE 2.50 
WATER ASSESSMENT 6.00 
DITCH MAINT 3.00 
TRACTOR FUEL COST 3.75 
TRACT REPAIR COST 1.75 
TRACTOR LUBE COST 0.75 
EQUIP FUEL COST 2.25 
EQUIP LUBE COST 0.25 
EQUIP REPAIR COST 2.50 
TOTAL OPERATING COST 56.50 
-----------------------------------------------------------_ ._----------------
RETURNS TO LAND, LABOR, CAPITAL, MACHINERY, 116.50 
OVERHEAD, RISK, AND MANAGEMENT 
-----------------------------------------------------------------------------
CAPITAL COST: 
ANNUAL OPERATING CAPITAL DOL. 0~12 28.25 3.39 
TRACTOR INVESTMENT DOL. 0.12 46.80 5.62 
EQUIPMENT INVESTMENT DOL. 0.]2 96.70 11.60 
IRRIGATION SYSTEM INVESTMENT DOL. 0.12 2.00 0.24 
TOTAL INTEREST CHARGE 20.85 
------------------------------------------------------------~----------------
RETURNS TO LAND, LABOR, MACHINERY, 95.65 
_____ Q~~~~~~g!_~!~~_~~Q_~~~~§~~~~I __________________________ . ________________ _ 
OWNERSHIP COST: (DEPRECIATION, 
TAXES, INSURANCE) 
TRACTOR DOL. 5.34 
EQUIPMENT DOL. 15.89 
IRRIGATION SYSTEM DOL. 0.31 
TOTAL OWNERSHIP COST 21.54 
-----------------------------------------------~------ -----_ ._----------------
RETURNS TO LAND, LABOR, OVERHEAD, 74.11 
_____ B!~~_~~g_~~~~~~~~~! ______________________________ ______________________ _ 
LABOR COST: 
MACHINERY LABOR HR. 4.00 3.5 14.00 
IRRIGATION LABOR HR. 4.00 3.0 12.00 
TOTAL LABOR COST 26.00 
-----------------------------------------------------------------------------
RETURNS TO LAND, OVERHEAD, 48.11 
RISK AND MANAGEMENT 
-----------------------------------------------------------------------------
CORN SILAGE 
EXl1.ID1 t JCA-:. q 
Page Three 
~~I~~Q~~------------------------------------~~lI~---PBl~f---~)~~~JJJJ ___ Y~~~f_ 
PRODUCTION: 
CORN SILAGE TONS $15.50 18 $279.00 
TOTAL RECEIPTS 
-----------------------------------------------------------------------------
OPERATING INPUTS: 
SEED LB. 0.60 20 12.00 
NITROGEN LB. .21 140 29.40 
PHOSPHATE LB. .15 50 7.50 
APPLY FERTILIZER ACRE 2.00 1 2.00 
DYFONATE LB. 1.07 7 7.50 
SPRAY QT. 1.50 0.5 .75 
WATER ASSESSMENT ACRE 6.00 1 6.00 
DITCH MAINT ACRE 3.50 1 3.50 
TRACTOR FUEL COST 11.28 
TRACT REPAIR COST 5.5Q 
TRACTOR LUBE COST 1.35 
EQUIP FUEL COST 9.85 
EQUIP LUBE COST 1.08 
EQUIP REPAIR COST 13.05 
!Q!~~_Q~~~~I!~§_~Q~I _________________________________________ ~ _______ __ JJJ~]Q 
RETURNS TO LAND, LABOR, CAPITAL, MACHINERY, 1167.70 
-____ Q~~~~~~Ql_~~~~l_~~g_~~~~~~~~~! ___________________ ______________________ _ 
CAPITAL COST: 
ANNUAL OPERATING CAPITAL DOL. 0.12 55.26 6.63 
TRACTOR INVESTMENT DOL. 0.12 95.00 11.40 
EQUIPMENT INVESTMENT DOL. 0.12 135.71 16.29 
IRRIGATION SYSTEM INVESTMENT DOL. 0.12 2.00 .24 
TOTAL INTEREST CHARGE , 34.56 
------------------------------------------------------ -------~----------------
RETURNS TO LAND, LABOR, MACHINERY, 133.14 
OVERHEAD, RISK AND MANAGEMENT 
------------------------------------------------------------_._---------------
OWNERSHIP COST: (DEPRECIATION, 
TAXES, INSURANCE) 
TRACTOR DOL. 6.75 
EQUIPMENT DOL. 19.16 
. ' I R RIGA T ION S Y S T E MOO L . . 21 
IQI~~_Q~~~~~~!~_~Q~I _________________________________________ . ___________ f§~l? 
RETURNS TO LAND, LABOR, OVERHEAD, 107.02 
______ ~!~~_~~Q_~~~~§~~~~I ___________________________________________________ _ 
LABOR COST: 
MACHINERY LABOR HR . 4.00 1.03 41.20 
IRRIGATION LABOR HR. 4.00 4.5 18.00 
TOTAL LABOR COST 59.20 
--------------------------------------------------------------------------- --
RETURNS TO LAND, OVERHEAD, 47.82 
RISK AND MANAGEMENT 
------------------------------------------------------------------------------
L.{') 
Kilowatt Hour of Power and Percent of Increase in Rate £1 Size 6 Cost per of Pumping Units by Amount of 
IJ Use for Present and Proposed Utah Power and Light Rate Schedules 
+l 
'r-! ~ Pump Operating Time Present Rate Proposed (Modified) Percent Horsepower Per Month Tariff #20 Rate Tariff #21 Increase 
$/ k'tJh $/kwh 
10 720 hours (fu 11 ) .0343 .0359 4.7 
360 hours (half) .0403 .0537 33.3 
180 hours (1/4 ) .0512 .0892 74.2 
24 hours (day) .1922 .5515 187.0 
25 720 hours (fu 11 ) .0274 .0314 14.6 
360 hours (half) .0372 .0447 20.2 
180 hours (1/4 ) .0507 .0714 40.8 
24 hours (day) . 1888 . 4175 . 121 . 1 
40 720 hours (fu 11 ) .0256 .0303 18.4 
360 hours (half) .0338 .0425 25.7 
180 hours (1/4 ) .0500 .0669 33.8 
24 hours (day) .1880 .3840 104.3 
50 720 hours (fu 11 ) .0248 .0296 19.4 
360 hours ( ha 1 f) .0326 .0418 28.2 
180 hours (1/4 ) .0477 .0654 37 . 1 
24 hours (day) .1877 .3728 98.6 
75 720 hours (fu 11 ) .0225' .0275 22.2 
360 hours (half) .031,. .0408 31 .2 
180 hours ( 1/4 ) .0446 .0634 42.2 
24 hours (day) .1873 .3579 91 . 1 
100 720 hours (fu 11 ) 
.0214 .0265 23.8 
360 hours (half) 
.0300 .0399 33.0 
• 
180 hours (1/4 ) 
.0431 .0624 44.8 
24 hours (day) .1871 .3505 87.3 
_ .
.... 
Cost per Kilow·att Hour of Power and Percent of Increase in Rate on Size of Pumping Units by Amount of 
Use for Present and Proposed Utah Power and Light Rate Schedules (Cont~nued) 
Pump 
Horsepower 
150 
200 
Operating Time 
Per ~1onth 
720 hours (full) 
360 hours (half) 
180 hours (1/4 ) 
24 hours (day) 
720 hours ( fu 11 ) 
360 hours (half) 
180 hours (1/4 ) 
24 hours (day) 
Present Rate 
Tariff #20 
.0201 
.0274 
. 0408 
. 1815 
.0191 
.0255 
.0382 
.1699 
Proposed (Modified) 
Ra t eTa r iff # 21 
.0255 
.0379 
.0616 
.3442 
.0251 
.0371 
. 0611 
.3430 
Percent 
I nc rea se 
26.9 
38.3 
50.9 
89.6 
31 .4 
45.5 
60.0 
101 .9 
1\ L', \f l ;:JJ:lU 1"; hllllLl T u C;i\ - b 
ro tal,cost of power , and percentage increas e , by siz e of pumping uni ts an monthly operating 
t;..t me under present and proposed U P & L irrigatinn pumping schedules (Schedule 10) (wi th 
vo ltage discount). 
( I ) (2) (3) (4) (5) (6) (7) 
eum p Monthly Doll a r Amount Dollar Amo·unt Percentage Dollar Amount Percentage 
io rse Operating Based Upon Bas ed Upon Increase of Based Upon Increase 0 f 
)ower Time (Hours) Present Proposed Column 4 Over Propos ed Column 6 Over 
Tariff 20 Tariff 21 Column 3 Tariff 21 Column 3 
Modified Modified 
(without l oad (wit h load 
control) cont rol) 
J 0 720 (Full) 169 193 13.9 189 11.8 
10 360 (Half ) 102 144 40.8 140 37.3 
10 180 (1/ 4) 69 120 73. 8 116 68 .5 
10 24 (1 Day) 32 99 211. 6 95 200.1 
25 720 (Full) 375 422 12.6 413 10.2 
25 360 (Hal f) 256 300 17.4 291 13. 8 
25 180 (1/4) 172 240 39.0 230 33.7 
25 24 (1 Day) 79 187 135.9 178 124. 4 
40 720 (Full) 578 651 12.7 637 10. 2 
40 360 (Half) 389 457 17.3 442 13. 6 
40 180 (1/4) 276 359 30.3 345 25.0 
40 24 (1 Day ) 127 275 116.9 260 105. t+ 
50 720 (Full) 713 795 11 .5 776 8.9 
50 360 (Half) 477 561 17.5 54 2 13.7 
50 180 (1/4) 345 439 27.4 421 22. 1 
50 24 (1 Day) 158 334 110.6 316 99. 1 
75 720 (Full) 1004 1110 10.5 1082 7.8 
75 360 (Hal f) 697 821 17.7 794 13.8 
75 180 (1/4) 517 639 23.5 6 11 18. 3 
75 24 (1 Day) 238 481 102.2 453 90.7 
DO 720 (Full) 1287 1425 10.7 1388 7.9 
00 360 (Half) 918 1072 16.8 1036 12.9 
GO 180 (1/4) 682 838 22.9 802 17.5 
00 24 (1 Day). 317 627 98.0 591 86.5 
50 720 (Full) 1840 2058 11.8 2003 8.9 
50 360 (Half) 1327 1529 15.3 1475 11.1 
SO 180 (1/4) 993 1241 2Lf.9 1186 19.4 
jO 24 (1 Day) 463 924 99.5 870 87.7 
) 0 720 (Full) 2368 2698 13.9 2625 10 . 9 
'}t1 360 (Half ) 1683 1993 18.4 1920 14. 1 
JO 180 (1/4) 1278 1640 28 .3 1568 22 . 6 
) 0 24 (1 Day ) 585 1228 110.1 1155 97. 6 
-1-
Cotal 'cost of power per kwh, and percentage incrl-ase, by size of pumpjng units and monthly 
~erating time under presen t and proposed U P & L irrigation pumping schedules (Schedule 10) 
(wi th voltage discount). 
( 1) (2) (3) (4 ) (5) (6) (7) 
Jump Monthly Dollars/kwh Dollars/kwh Percentage Dollars/ k\vh Percentage 
Iorse Operating Based Upon Based Upon Increase of Based Upon Increase o f 
lower Time (Hours) Present Proposed Column 4 Over Proposed Column 6 Over 
Tariff 20 Tariff 21 Column 3 Tariff 21 Column 3 
Modified Modified 
(without load (wi th load 
control) control) 
1 720 (Full) 0.0315 0.0359 13.9 0.0352 11 . 8 
10 360 (Half) 0.0381 0.0537 40.8 0 .0523 37.3 
10 180 (1/4 ) 0.0513 0.0892 73.8 0.0865 68.5 
10 24 (1 Day) 0.1770 0.5515 211.6 0.5312 200.1 
25 720 (Full) 0.0279 0.0314 12.6 0.0307 10.2 
25 360 (Half) 0.0381 0.0447 17.4 0.0434 13.8 
25 180 (1/4) 0.0513 0.0714 39.0 0.0686 33.7 
25 24 (1 Day) O. 1770 0.4175 135.9 0.3971 124.4 
40 720 (Full) 0.0269 0.0303 12.7 0.0296 10.2 
40 360 (Hal f) 0.0362 0.0425 17 .3 0.041l 13.6 
40 180 (1/4) 0.0513 0.0669 30.3 0.0642 25.0 
40 24 (1 Day) 0.1770 0.3840 11 6 .9 0.3636 105.4 
50 720 (Full) 0.0265 0.0296 11.5 0 .028 '1 8.9 
50 360 (Half) 0.0355 0.0.418 17.5 0.040 '4 13. 7 
50 180 (1/4) 0.0513 0.0654 27.4 0.0627 22. 1 
50 24 (1 Day) 0.1770 0.3728 110.6 O. 352,'~ 99.1 
75 720 (Full) 0.0249 0.0275 10.5 0.0269 7.8 
75 360 (Half) 0.0346 0.0408 17. 7 0.039 14 13.8 
75 180 (1/4 ) 0.0513 0.0634 23.5 0.0607 18.3 
75 24 (1 Day) 0.1770 0.3579 102.2 0.3376 90.7 
00 720 (Full) 0.0240 0.0265 10.7 0.02513 7.9 
) 0 360 (Half ) 0.0342 0.0399 16.8 0.0386 12.9 
00 180 (1/4) 0.0508 0.0624 22.9 0.0597 17.5 
00 24 (1 Day) 0.1770 0.3505 98.0 0.330 L 86.5 
50 720 (Full) 0.0228 0.0255 11.8 0.0249 8.9 
50 360 (half) 0.0329 0.0380 15.1 0.036() 11 . 1 
~ o 180 (1/4) 0.0493 0.0616 24.9 0.0589 19. Lf 
50 24 (1 Day) O. 1726 0.3442 99.5 0.3239 87.7 
Of) 720 (Full) 0.0220 0.0251 13.9 0.02411 10.9 
00 360 (Hal f) 0.0313 0.0371 18.4 O.03SB 14 . 1 
00 180 (1/4 ) 0.0476 0.0611 28.3 0.058 LI 22 .6 
00 24 (1 Day) 0.1633 0.3430 110. 1 0.3226 97.6 
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c . 
Summary of Testimony 
1. Some of the conventional cost-of-service calculations methods 
used to assign the rate relationships which irrigation energy users 
bear in relationship to other users , gloss over important factors. 
As shown in exhibits prepared, the majority of agricultural uses are 
in daily off-peak times. It is inappropriate to assign premi um rates 
to these off-peak times. The dail~~d variation is far greater than 
the seasonal variation. 
2. A substantial increase in power costs to agriculture would 
be devastating to farmers, but the resulting revenues from sales 
of energy would not be of significance to the utility since these 
sales are now and in the future will be a small part of revenues. 
We have evidence that substantial rate increases would make the costs 
of water greater than the value of the water. 
3. If agriculture is placed in poorer economic circumstances, 
many communiites throughout the state will suffer. Income, employment, 
and total business volume impacts would be essentially doubled as the 
ripples proceed through the local economy. 
4. There is no evidence that I have seen that either an increase 
in power rates or the proposed load management program would conserve 
water. Where farmers pay for eacll increment of water, there is no 
evidence of waste. In other situations where there is a flat yearly 
fee and no pumping, there may be excessive water use. 
5. Large rate increases for pumpers would seriously interfere 
with actions being taken to promote sprinkler irrigation as a means 
to provide for salinity management. 
6. The load management program in time would likely cause some 
irrigators to invest in larger water delivery systems, which would 
place them on higher demand charge rates and would cause a heavier 
power use at times other than on the shut-off day. In some cases where 
water is pumped from streams and is available continuously as used, 
the load management would cause waste of water. Others wo ld find it 
expensive, inconvenient, and impossible to cover irrigation needs if 
they shut down for a day per week. This proposal needs more study 
and refinement before adoption . 
..... _ ... ,,- ~ •.• - .•.. -.- ..... :_: ... - ..... . ~ •. _ ............. ~~ . 1 .......... -. ---"-~- ...... 
7. Factors such as the loss of most of the sugar indus l ry in 
the state have placed many farmers in poor economic and financial 
status. Current income returns to capital investments in agriculture 
are only 2 o }~ 3 percent. Labor income and 1 iving expenses \"ould be 
further diminished by large rate increases. 
8. The proposed rate increases for agriculture vary widely 
according to size of pumping unit and the amount of use. Rates of 
increase are particularly high where use is less than continuous. 
This is a serious problem when combined with the proposed extension 
of the irrigation season during which the demand changes and customer 
service charge would apply. The rate increase would be much higher 
for many users because of intermittent use at the beginning and end 
of the season when considered on a seasonal rather than a monthly 
basis. Alternatives should be studied for the "demand" part of the 
charge. 
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